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/57^ Provided is an aqueous emulsion comprising 
as the dispersant. a polyvinyl alcohol containing from 1 
to 1 5 mol% Of ethylene units in the molecule and hav.ng 
a degree of hydrolysis of at least 95 mol%. and. as the 
diSe^soid.avinyiesterpoiymer.Theaque^^ 
is characterized in that, when its film .s immersed n wa- 
ter at 20^0 for 24 hours, the degree of water solubihty 
Of the 1 is at most 1.5 %. and the degree of water 



absorption of the film is at most 30 %. and that the at.o 
of the emulsion viscosity at 60^0 (Teo-c) to the emulsion 
viscosity at 20«C (T^o-c)- Tso-c^ao-c is at "^o^^.^; JJ^e 
aqueous emulsion has good ^ig^-temperature v.sco^ly 
s^bility (that is. this depends little on ^"^b.ent tempe^^^ 
atures and has good high-temperature storage staba,- 
cy). and has improved water resistance and improved 
low-temperature storage stability. 



LO 
CO 
CO 

00 
00 
O 

UJ ■ 

PnrrjM by Jcuwe. 75001 PArJS vF?.> 



EP 1 088 835 A1 



Description 

BACKGROUND OF THE INVENTiON 
5 Field of the Invention: 
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eZsion having the advantage of good polymerization stability. 



Description of the Related Art: 
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polymerization of an 9thylen,c unsaturated ^^"^^^^7^^^^ polymerization with PVA sen/ing as protective 

Aqueous emulsions of vinyl ester P^'V-^f ^^Jf '"^.'ri ,or^^^^^^^^^ vvood products, plastics, etc.. binders 

rSr^raVef r^v;^^^^^^^^^^ coating compositions, paper 

Lch iqueous emulsions, some of of ambient temperatures. De- 

resisiant to water, while some others will have .•^'S^^'^^inrPVA have many applications in various fields. 

sj-r:er:=^^^^^ 

; tliSl^O^l S^^^^^^ ^--r'r^Z:^:^:^^^ ^-o -completely hydrolyzed 
[0005] PVA serving as a dispersant for emuls.on P°'y"^,^^'^^^" nvdrowz^d PVA" having a degree of hydrolysis of 
?Ja" iavlng a degree of hydrolysis of 9B r.<^^or ^^^^^^^^^'^^^^^^^^ water resistance and fluidity 

88 mol% or so. Aqueous emulsions ""'^'"'".9 "f,!, "^'T^'.f^^^^^ increases and therefore they soon gel when 

(high-speed coatability), but are problematic .n that the.r ^'^cos.^ g pvA could have improved prop- 
left'at iSw temperatures. On the other they are not so much gelled 

erties In some degree In that their v.scos.ty increase at 'o'^ '"[^^^^ resistance is poor. To solve the problems 

even at low temperatures. However, they are stni pro» 

with.these aqueous emulsions conta.n.ng ^^'^^^^ ^^ the two types of ^^^^^^^^^^ 
using PVA having an intermediate degree °' '^y^^^S" '7473;'i two requirements of good water resistance 
ceeded In realizing aqueous. P^A-contam.ng emuls.ons ha tsa^,^^^^^^^^ PVa with ethylene units therein has been 
and good low-temperature storage stab liW for ^^^^^^^ 

proposed for use in aqueous emulsions {see JaPa"«^^^^.^!^'!"J '^^^^ and low-temperature storage stability. 

L ). containing PVA, aqueous emulsions t,eir viscosity still varies, depending 

SUMMARY OF THE INVENTION 

L aicus ,mu,s,on m= aava.ago. . ^"''"^^^"^^Z ^^^tSm Q"") and far Imprivtd 
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mnct 1 1 %• and the degree of water absorption 
,o,„»»«o.«e.«™o»«.d.rom,»e.».uBl.n«m..n.er»o»a,m»...,».ana , „ ^ 

ataooc for 1 week [H^-ch ^■eo'd^to-c '^^^.'^^^l^lr ^me emulsion having a viscosity ch 

mofi The emulsion of the invention can be P^^f ^^^.''^'.Pjy"^^ '"^5 a^of^ of ethylene units in the molecule 

DETAILED DESCRIPTION OF THE PREFERRED EMBOD.MENTS 

a stat5le aqueous emulsion. disocrsant may be copolymerized with ethylenic unsaturated 

fooi 5 Not interfering with the aim of the mvenfon. the f '^pe^^^"™ ^^^^ a^id. methactyiic acid, fumanc ac d, 

rooTei AS the case may be. also usable herein is a '"s";«P'°j^;~te ^r the like with ethylene in the presence of 
^rr^^edegreeornyarolysisoftheethylene-m^^^^^^^^^^^^ 

So of theinvention, must be at least 95 '^"'^^ ^J^^ P^Jf^^^, '05^0' is used, it is impossible to obtain an aqueous 
. case wt^ere FVA having a degree of ^V^L^^f ° ^-^^ J^^^^^^ ;fpo^merization (the viscosity average PoJ'-e-a.^n 
emulsion having good water f^'^'^^^f JT^^^^^^^ more preferably ^^^^^''^f^^^^ZoyA 

degree) of the modified PVA for use nere n ^'s °e™e-n characteristic of protectee colled, but . VA 

having a degree of polymerization °' in its industrial-scale production. 
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,„™.». ... ace,.». prop-- sroK r:,n'S esrr.™^.sr;r— 

S,m ™n lh.ln..«oa me monomer to form ^B, P»(WM « »e invention. PcVmenztng 

Srro™,rr .„»t„„ „ tne met„oO. mat ae men 

m02l1 The aqueous emulsion of tne invent.on can ^^^^P'"'^ ^f^^^ned ^ polymerizing a vinyl ester monomer 

r{r::srn"=oVeSrai«^j^ 
ri' rrei^r=-F= 

rereinto all at a time in a molar ratio to the .nt t.al feed of the ^ "J^^ ,3351 one polymerizahon .nihator 

0022 m producing the aqueous emulsion of '"S'^Jj^'L^Va^Jiu^^ Of these, especial^ P^f f 

selected from hydrogen peroxide. P^^^"lf„„^"f.fe S^o" is also extremely important to def.ne the 

hydrogen peroxide, in the step of emulsion POly>^enzat,on the jnvem.o ^^^^ ^^^^ p^^,^, ,, 

; Snder. On the other ^-d. in case w,e^^^ ^ ^n having' good water resistance and good h.gh-temper- 
35 also impossible to obtain the aqueous emulsion Of tne nve^^^^^^^^^^^ ^^^^^ 

aSe Viscosity stability. This is obvious '^'^^^^^P^;^;^^^^^^^^^ a reducing agent to give a redox system 

roo231 AS the case may be. the polymerization Zroxitie will be combined with tartaric acid. L- 

eaSnt for use in the invention. In that case, in 9^^^^ ' be combined with sodium hydrogen- 

ascorb c acid, Rongalit or the like; and ammonium °^P°*^f J^^^^^^^^^^^^^ is not specifically defined, but may 
fuS sodium hydrogencart,onate^^^^^^^^^ 

fooVi Regarding the mode of adding the P<'^'^'^^f'^Z^^on XS, adding it in one shot thereto. Thus, from 
of adding it mereto all at a time in the initial stage of te6 into a reactor in the initial stage of 

„ 5 tS?% by weight of all the viny- es«rne t^^^^^^^^^ 

» irr?4trtr,.r^:m;See.am.,e5— 

SS m the otner u.M. In oese ""are the "''[^ also imuosMie to oMain tne »lueous 
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denned, but preferably falls between 3 and ^^f,^^ ''Y J^e^^/^^^^^^ is smaLr than 3 parts by weight or 

ssrnZrbr^^^^^^^^^ 

Pon:e"trpoly.eHzatlons.anbeten^^^^^^ 

in teL Of % by weight of the PoW-er produced) ^^^^^^^^^^^ of final polymerization, the 

at most 1 %. The initial polymenzation is followed ^^^f^^°2^^"^Tat a time (in a mode of one shot addition), but, 
polymerization catalyst is preferably added to the JJ^^^"^^^^^^^^ nnode. In the Hnal polymerization 

as L case may be. it may '^^^f <^,^?,«;f ^^^^^^^^ but, as the case may be. it may 

stage, the monomer is preferably added to .^•^^^,.^^=^'^"^'"4^^^ polymerization stage is preferably higher by 

be added thereto all at a time. The P°^'^,^'^^Z^ZlTcc^M^^ may fall between 55 and 100«C, preferably 
from 5 to 30°C than that in the initial polymenzation stage. Concretely, may «* 

bany"^:=^^^^^^ 

SSf ^rsTuJrising that, in the method of producing an apueous ^^^.f^:^^^^^^^^^^ 

Keri-g a v%i ester monomer through ^« and in the 

?VA containing from 1 to 1 5 mol% of ^^^V^^f^^^/iJ^'^^^t^^Ji^^^^^^^^^^ Inome? of from 0.001 to 0.01 . in such a 
presence of a polymenzation in,t,ator -n ajo Jr ^ 5' Monomer is fed into the reactor in the initial 
polymerization mode that from 5 to 20 % ^^.""^^^'^'^^ a„ at a time (in one shot) in a molar ratio to the 

stage of polymerization and the P°'vmenzat|on mmator ,s fed ^Jj^.n 0 an a a 

initial feed of the vinyl ester monomer ^'/^^"-^ '° "^'^^'^^^ i,^proved water resistance and far improved 
to the method, the aqueous emuls.on obtained has '^_^^^^^'^^/"'^9e' of ambient temperatures, 

high-temperature viscosity ^t^'''«^/J.^';^^'2orS has ^addi onSvanS of far improved low-temperature 
and its high-temperature storage stability s good) and has aa°i«o a ^^^^^ patent Laid-Open Nos. 

storage stability. This is unexpected at all from "^f^^'^J^^. ""^."J^J'giJ^^^^^^^ excellent aqueous emulsions are 

o„s .m.Bion of m MM depends l» on 'J™''"' 'J"?'™^^^^ ,„ Mn„en,-moo«loa PVA as a dBpotslon 
5.„„a,, ...oosiv of oralnw .ln,l «to, P"^"' 'amolsion of >ne Invon.on does no, 

and its workability and handlability is therefore ^^'[^"if^J^^^^^^^^ , ^t^g, compound. More preferably, a glycol 
[0034] The aqueous emulsion of the invention P^f ^^J^^zTtion to form tSe JSJous emulsion. Containing a glycol 
ether compound is added to the syst_em of emulsion P°'y;;^""7;^;°;°;j3;;,^ ^ reduced more. In addition, even 
ether compound, the viscosity ratio 1 6o-c^20«c °f "so'Cl - -|„coi ether compound can be stable and fine. 
When its concentration is higher t^an usu^^- 1 « e^^^^^^^^^ ° tSS 'giycTmltmethyl ether, ethylene glycol dimethyl 
[0035] The glycol ether compound incluaes, ^^^^^ H ^^^^ glycol monopropyl ether, ethylene glycol 

ether, ethylene glycol monoethy 1 ether, ethylene 9 yc°' ^.Jpy.^ne glycol monomethyl ether, pro- 

dipropyl ether, ethylene glycol '^^^'^^'v' f^f^;"^^^^""*, p opylene glycol diethyl ether, propylene glycol mono- 
pylene glycol dimethyl ether, propylene glycol "'^^^^y'J'Jf ^P'"^^^^^ propylene glycol dibutyl ether; and also 

p opyl ether, propylene glycol dipropyl ether propylene 9'y=°' '"oj^^^^^^^^ ether, diethylene 

Sthyfene glycol condensates such as diethylene iobutjl ether, diethylene glycol dihexyl 

giycol monoethyl ether, diethylene glycol *«hyl ether d,e.hyle^^^^^^ 
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ethel compT^^^^^^^^ by weight is added to the polya,erization systen. to give the ea.u,s,on, the pclyn,enzat.on 

coating compositions, paper processing agents, fiber processing agents, etc. 
EXAMPLES 

mentioned below. 

Emulsion Evaluation: 

(1 ) Water resistance of Film: 

of the film are obtained as follows: 

Water Solubility (%) 

= {1 . (absolute dry weight of the immersed film/absolute dry weight of the non-immersed film)} x 1 00; 



5 



Water Absorption {%) 

= {(weight of the immersed film/absolute dry weight of the non-immersed film)-l} x 100; 

wherein, 
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• .v,^ .«cn ot 1 n^^C for 4 houre to be in an absolute dry condition; 
an absolute dn/ condition: ^ . .^nK^inn nauze to the immersed fiim. immediately afterthe immersed 



by weighing the thus-wiped film. 
(2) Viscosity Stability 
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a 8-type viscometer {at 20 rpm). 
(3) Polymerization Stability: 



Example 1 : 
[0044] 



_ 300 g or loo.ex«. water and aa g or ^^A. (hav^9 ^^^^ iLfet";":,^^^^^^ 
Mm ysis Of 99.9 ™.%. and a degree of ethylene mod'Jcadon of 7.0 ^J^P^^ ^ ....^t port, and 

Jeactor of glass equipped with a reflux ^^^-^f ^^J^^^^V 3,^^ was cooled, purged with nitrogen, and then 
completely dissolved at 95'C. Next, the ^^^"'^"S/^^^^^^^^'Xe',^ 3'^^^^^^ solution of tartaric acid and 3 g of aqueous 
heated up to 60»C with stirring at 200 rpm. Next, 4^4 g of a" ^^^^^^ shot, and then 26 g of vinyl 

5 % hydrogen peroxide (its molar ratio to vinyl acetate O-O^ 5) were add^d t^e polymerization was 

acetate wL added thereto to start its polymenzat.on. ^0 ^ 'J^'^JJ^^^^ , o/, weight). Next. 0.9 g of an 

Shed (in this stage, the amount o< the remain,ng m^^^^^^^^ ^^gen^rox^e were added to the system also in 
anueous 10 % solution of tartaric acid and 3 g of aqueous a /« ny u a n ^ hours to complete its 

Z Z. ^ 234 9 XZZZ.i^ «» r,»ac«mro.s« . eo-mor, 

Example 2: 

,00.3 300 g Of ion.exchanged water and ae --^^ ^^arnr.^^^^^^^^^^^^^^ 

equipped with a reflux condenser, a dropping funnel, J,gen. and then heated up to 60°C with 

a?95-C, Next, the resulting aqueous PVA solution was "'^^^^.'^^^^^^^Ji^ o, aqueous 5 % hydrogen peroxide 
: irr^g at 200 rpm. Next. 4.4 g of an -'"-^ VoU^S^Lc^ « polyrr,erization. 30 minutes 

were added thereto in one shot, and then 26 g o( ^'"Vf^f '^f gn^ount of the remaining monomer, vmyl 
:«er Its start, the initial-stage PO'V-^^f acid was added to the system, and 15 
acetate was 1 % by weight). Next, a9 g of ^^^^^^"^'^.^^Z^,^ continuously added thereto over a Penoc 2 
g of aqueous i % hydrogen perox.de and ^ of v'nyi ac- a erature was kept at 80'C. After cooled. 

^ ^ . . ^«f*, ora niuon in Table 1 . 



polyvinyl aceimc ^- • - 

mentioned above. Its data are g.ven in .laoie 1. 

55 Example 3 



Examples: . 
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at SS'C. Next, the resulting aqueous PVA solution was cooled, purged with nitrogen, and then heated up to 50°C with 
stirring at 200 rpm. Next, 1 8 g of an aqueous 1 0 % solution of tartaric acid and 26 g of vinyl acetate were added thereto, 
and then 85 g of aqueous l % hydrogen peroxide was continuously added thereto over a period of 2.5 hours to start 
the polymerization of the monomer. 30 minutes after Its start, the initial-stage polymerization was finished (in this stage, 

5 the amount of the remaining monomer, vinyl acetate was i % by weight). Next, 234 g of vinyl acetate was continuously 
added to the system over a period of 2 hours. After the addition of vinyl acetate thereto, 4.8 g of aqueous l % hydrogen 
peroxide was added to the system in one shot to complete the polymerization of the monomer. The polymerization 
temperature was kept at 80*^0. After cooled, this was filtered through a 60-mesh stainless steel gauze filter Based on 
the filtration residue, the polymerization stability in the process was evaluated in the same manner as in Example 1 . 

10 Through the process, obtained was a polyvinyl acetate emulsion (£m-3) having a solid content of 47.6 %. This was 
evaluated according to the methods mentioned above, its data are given in Table 1 . 

Example 4: 

13 [0048] A polyvinyl acetate emulsion (Em-4) having a solid content of 47.5 % was prepared in the same manner as 
in Example 1 , for which, however, used was PVA-2 (having a degree of polymerization of 1 700, a degree of hydrolysis 
of 98.0 moi% and a degree of ethylene modification of 5.0 mol%) and not PVA-1 . This was evaluated according to the 
methods mentioned above. Its data are given in Table 1 . 

20 Comparative Example 1 : 

[0049] A polyvinyl acetate emulsion (comparative Em-1 ) having a solid content of 47.5 % was prepared in the same 
manner as in Example i , for which, however, used was PVA-3 (having a degree of polymerization of 1 700 and a degree 
of hydrolysis of 98.5 moi%; Kuraray's PVA-1 1 7) and not PVA-1 . This was evaluated according to the methods mentioned 
25 above. Us data are given in Table 1 . 

Example 5: 

[0050] 300 g Of ion-exchanged water and 26 g of PVA-1 were put into a one-liter polymerization reactor of glass 
30 equipped with a reflux condenser, a dropping funnel, a thermometer and a nitrogen inlet port, and completely dissolved 
at 95'C. Next, the resulting aqueous PVA solution was cooled, purged with nitrogen, and then heated up to 60**C with 
stirring at 200 rpm. Next. 20 g of an aqueous 10 % solution of sodium hydrogensulfite and 26 g of vinyl acetate were 
added thereto, and then 23.5 g of 4 % ammonium persulfate was thereto in one shot to start the polymerization of the 
monomer. 30 minutes after its start, the initial-stage polymerization was finished (in this stage, the amount of the 
35 remaining monomer, vinyl acetate was 1 % by weight). Next, 234 g of vinyl acetate was continuously added to the 
system over a period of 2 hours to complete its polymerization. The polymerization temperature was kept at 80*C. 
After cooled, this was filtered through a 50-mesh stainless steel gauze filter. Based on the filtration residue, the polym- 
erization stability in the process was evaluated in the same manner as in Example 1 . Through the process, obtained 
was a polyvinyl acetate emulsion (Em-5) having a solid content of 47.3 %. This was evaluated according to the methods 
40 mentioned above. Its data are given in Table 1 . 

Example 5; 

[0051] 300 g Of ion-exchanged water and 26 g of PVA-1 were put into a one-liter polymerization reactor of glass 
45 equipped with a reflux condenser, a dropping funnel, a thermometer and a nitrogen inlet port, and completely dissolved 
at 95'C. Next, the resulting aqueous PVA solution was cooled, purged with nitrogen, and then heated up to 60**C with 
stirring at 200 rpm. Next, 20 g of an aqueous 10 % solution of sodium hydrogensulfite and 26 g of vinyl acetate were 
added thereto, and then 27.9 g of i % potassium persulfate was thereto in one shot to start the polymerization of the 
monomer. 30 minutes after its start, the initial-stage polymerization was finished (in this stage, the amount of the 
50 remaining monomer, vinyl acetate was i % by weight). Next, 234 g of vinyl acetate was continuously added to the 
system over a period of 2 hours to complete its polymerization. The polymerization temperature was kept at 80*C. 
After cooled, this was filtered through a 50-mesh stainless steel gauze filter. Based on the filtration residue, the polym- 
erization stability in the process was evaluated in the same manner as in Example 1 . Through the process, obtained 
was a polyvinyl acetate emulsion (Em-6) having a solid content of 47.3 %. This was evaluated according to the methods 
55 mentioned above, its data are given in Table i . 
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Comparative Example 2: 

, "",a%7i Tss o mo;%; WS PVA.2,7| a.d no, PVA-,. 

Comparative Example 3: 
. ,00S31 300 . 0. ion™, water an. - -^--^^^^^^^^^^ 

10 equipped with a reflux condenser, a dropping unneK a t^^^^^^^^^ 9 ^^^^^ ^^^^^^ S^.C 

at 95'C. Next, the resulting aqueous PVA solution «f f^^^^^^^ 30^g of aqueous 5 % hydrogen peroxide 

Ling at 200 rpm. Next. 1 2 g of an aqueous 1° J; -^^^^^^^^ ,3 polymerization. 30 minutes after 

were added thereto in one shot, and then ^6 9 ^J^^^^^^ of the remaining monomer, vinyl acetate 
its start, the initial-stage polymerization was ''f '^f j'" ^^^^"f J^^^^^^ ^^Td and 30 g of aqueous 5 % hydrogen peroxide 

,5 was 1 % by weight). Next, 0.9 g of an aqueous o J'J"'"; ° ^^^^^^^^ added thereto over a period 
were added to the system in one shot, and then 234 g or ^'"y' ^ ^ at go°C. After cooled, th.s was 

TfThours to complete its PO'V-en.a^n. The poV^e^ ^^^^-^ po,yn,ehzation stability in the 

filtered through a 60-mesh stainless steel 9/"^,^.;' J" ^^'^^^^ t,e process, obtained was a polyvinyl acetate 

=sr(rorpS^":"^%i~^^ 

above. Its data are given in Table 1 . 
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Comparative Example 4: 
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,OOS.l 300 g Of ion-exchanged water and 

lirring at 200 rpm. Next. 0.15 g o. ^'^^^^Z\Z Vo T.^^^^ was thereto t? start its polymerization. 30 

peroxide were added thereto in one shot, and then 26 9 ^ ^^^^^^ of the remaining monomer, 

S^inutes after its start, the initial-stage Po'V^""''""!^^^"^!^ acid and 0. i g of aqueous 5 % 

vinyl acetate was 1 % by weight). Next. 0.1 g of an aqueous 10 s°muon continuously added 

.ydrogen peroxide were added to '^^^^f^'^^^J,^^^^^ temperature was kept at 80'C. In 



Example 7: 



eoossi i00partsofanaqueous7.S%so.utlonofPVAiw^^^^^^^^^^ 

nlet port, a thermometer and a stirrer. After heated "P;° ^^^^^^^ increased pressure of .5 -Kg/cm^ 
acetate was added to the system, then stt^y'^"«.^f '"'^f^/'^^^^^ 2 % solution of Rongalit were added 
and 0.3 pans of aqueous 2.5 % hydrogen peroxide and °' after its start, the initial-stage polymer- 

^hereto Snder pressure to start the PoW-^rization of was l % by weight). Next, this 

ization was finished (in this stage, the amount of .he ^^^'^'^^ J^J™^^^ ,\ f,ydrogen peroxide and 0.45 parts of 

was heated up to 80-C. and 72 par« of -"V' J;^, ^''.^^^^^^ a'perfod of 2 hours to complete the 

. an aqueous 2 % solution of Rongal.t were ^^^f ''^fjf.'^ „ept at 80'C. After cooled, this was filtered ,n 
polymerization of the monomer. ■n^!P°'y'^J,f J^" acetate copolymer emulsion 

ir^rrir:™^^^ 

the methods mentioned above. Its data are given in Table 1 . 
Comoarative Example 5 (Japanese Patent Uaid-Open No. 81666/1996): 

10056, 1400 g 0. ion^xchanged water and 225 g ethylene modified ^^^^S^^^:^:: 
Sa degree'of hydrofysis of ^^-^^ "t'lTe? a'SppTng u n l a t^ mometer'and a nitrogen in.et port, and 
reactor of glass equipped with a reflux soMon was cooled, and controlled to have a pH of 4. 

completely dissolved at S5'C. Next, the 'J^ed ^ Next. 350 g of vinyl acetate was 

0.05 8 Of ferrous chloride was added to wTth continuously introducing aqueous 0.7 % 

added to this with stimng at i40 <pm, and then heated up to oo o. 
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hydrogen peroxide thereinto at a rate of 15 ml/hr and an aqueous 6 % solution of Rongalit at a rate of 10 ml/hr. the 
monomer was polymerized at 70'C. 30 minutes after its start, the initial-stage polymerization was finished (,n this stage, 
the amount of the remaining monomer, vinyl acetate was 1 % by weight). Next, 1 400 g of vinyl acetate was continuously 
added to the system over a period of 3 hours. After the addition, the system was kept at 80'C for i hour to complete 
3 the polymerization of the monomer. Through the pfocass, obtained was an aqueous polyvinyl acetate emulsion (com- 
parative Em-5) having a solid content of 50.4 %. This was evaluated, and its data are given in Table i. 

Comparative Example 6 (Japanese Patent Laid-Open No. 80709/1994): 

10 [0057] 20 g Of PVA (having a degree of polymerization of 1 200, a degree of hydrolysis of SO.O mol% and an ethylene 
content of 7 2 mol%) was dissolved in 240 g of water in a one-liter polymerization reactor of glass equipped with a 
stirrer a reflux condenser, a thermometer and a dropping funnel. Next, 20 g of vinyl acetate was added thereto^ After 
the temoerature inside the reactor reached 70«C, 0.3 g of hydrogen peroxide and 0.5 g of tartaric acid were added to 
the system to start the oolymerization of the monomer. 30 minutes after its start, the initial-stage polymenzation was 

»5 finished (in this stage, the amount of the remaining monomer, vinyl acetate was 1 % by weight). Next, 180 g of vinyl 
acetate and 0 3 g of hydrogen peroxide were continuously added to the system over a period of 3 hours. After the 
addition, the system was kept at 80°C for 1 hour to ripen it. Through the process, obtained was an aqueous polyvinyl 
acetate emulsion (comparative Em-6). This was evaluated, and its data are given in Table i . 

20 Comparative Example 7 (Japanese Patent Laid-Open No. 226744/1 998) 

roossi An aqueous polyvinyl acetate emulsion (comparative Em-7) was prepared in the same manner as in Corn- 
naratlve Example 5 tor which, however, used was ethylene-modified PVA (having a degree of polymerization of 1000. 
a degree of hydrolysis of 99.7 mol% and an ethylene content of 7.5 mol%) and not ethylene-modified PVA (having a 
23 degree of polymerization of 1 400, a degree of hydrolysis of 98.0 mol% and an ethylene content of 5.5 mol%). This was 

evaluated, and its data are given in Table i . ^ - » 

' r00591 The amount of PVA and that of the polymerization initiator used in Examples and Comparative Examples 
mentioned above, and the initial feed ratio of the monomer (% by weight to the overall amount of the monomer, vinyl 
acetate) therein are summarized in Table 2. 
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Initial Feed Ratio 
of Vinyl Acetate 
(wt.%looveratl 
vinyl acetate) 

in 

lU 

10 


s o o c 


3 OC5OOC3O000 
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Examples 8 to 14. and Comparative Examples 8 to 13: 
100.0, E... (Hxa-npla S). ,E«,™,. t^^^'^i^^^^^^ 

(4) Ordinary Bonding Strength (to birch lumber): 

bonding strength of the test sample is measured at 20-C and 65 /» RH. 

(5) Water resistance Bonding Strength (to birch lumber): 

,tu« 0. another piece ol me same ™ a"S?a« 65 % RH lor 5 day.. Next, i« is 

L^ir r «ar; ri."=^^^^^^^^^^ 0, »st aa„P» . 

measured. 

(6) water resistance Bonding Strength (to secondary-worked plywood): 
t0063, The adhes,ve ,s applied onto a piece ol 'a-" P-V-^^^^^^^^^^ 

Uunt or 2000 g/m. and this is stuc. on is cured at 20-C and 65 % 

ssfoTrdtyfNe^tsre:^^^^^^ 

30 Strength test. ' - 
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Examples 15 to 21, and Comparative Examples 14 to 19: 

[0064] Em-1 (Example 15), Em-2 (Example 16), Em-3 (Example 17), Em-4 (Example 13). Em-5 (Example 19) Em- 
If mnrf.f r (Example 2U comparative Em-1 (Comparative Example 14), Comparative Em-2 (ComparJiTe 
Example 15) Comparative em-3 (Comparative Example 16), Comparative Em-5 (Comparative Example 17) Com! 
pa^t,ve em-o (Comparative Example 18), Comparative Em-7 (Comparative Example 19) were separately formulated 
mto adhes-ves for paper working, and evaluated under the following conditions. T^e test data obLne^are^iJ^en in 

(7) initial Bonding Strength: 

[0065] Using a JTs initial bonding strength tester (JT-l ). the adhesive is applied to Kraft paper and its initial bondina 
strength is measured (the pressing time is 1 0 seconds). oonaing 
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(8) Ring Fiush Stfsngth: ^ . „h 

20-C and 65 % RH according to JlS P-8126. 

(9) Water resistance Bonding Strength: 

* «f in n/m2 and is Stuck on another sheet of 



rank C. 
Exannple 22 



15 



20 



25 



Exannpie2'^: . r,rnn\e 

,0„e», Ap.^Waoata,.a™.s,»«av,„,a,o«»„..n,o,5S%^ 

~:E=a^°J^°r^,r;= 

are given in Tables 1 and 2. 
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mnlion, the polynerizaiion S^J' S»°f . ^ , „ .mooaim.n.s mertor, II will 

from the spirit and scope thereof. 



Claims 
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p..™. 

Tgo-c "'S at mosi 2. 

aM m. wet o( »aier aBscpw ot me am is al most 27 
^;„Te»eu<.«s>»otnede9te.olliyaroWisolalteasi97m<,l». 

s a<,.e»e .™u,e,» accc«, » «a» s, me erne, c»P«un» is 3-™em,x,.3-™em,M «ano,, 

„ .,„eou, «co™.« w«.™« m. pe^in,, a>=P»o. a o, po..,« o, ,00 

to 3000. 

^ r««H ;n Qnv of riaims 1 to 8. which comprises polymerizing a 
25 9. A method for prodocing an aqueous emuls.on ^^^^^^-"f^^ ) a polyvinyl alcohol containing from 1 
Vinyl ester monomer through P^'^^f "f " ne jee J 'vdrolysis of at least 95 mol%. which sen/es 

to is mol% ot ethylene units in the molecule ^"^^.^^^ a degree ot^h^ 

as a dispersant. and (2) at 'eastonepo ymenzat ^ 9^^ P ^ _ ,^ 3,,, 3 polymerization 

and potassium persulfate in a molar ^^^'f^^ '5^,^""^^' is fed into the reactor in the initial stage of 

. . .01. ra«o to the 1... feed of the Vinyl ester 
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monomer of from 0.005 to 0.025. 
,0. A method according to claim 9. wherein the polymerization initiator is combined with a reducing agent. 
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